. 1989. Decomposition of wheat straw and stabilization of microbial producrs. Can. J. Soil This research examined the effects of soil environment on the decomposition of cereal crop residues and stabilization of microbial products in the field. Microplots at semiarid and subhumid field sites were amendedwith rac-. rsN-labelled whlat straw and with rac-labelled glucose plus rsN-labelled NH4NO3 and the fate of the residual C and N was monitored over l0 yr. Mineralization of C and N derived from wheat straw was greater at the site in the more moist environment in the short term (2 yr). In the long term (up to l0 yr), however, the residual C and N at this site decayed at a slightly slower rate, providing evidence of stabilization of organic material in chemically resistant forms, as compared to possible physical protection in the semi-arid clay-textured soil.
de constater que I'humidit6 du sol a un effet considdrable sur la ddcomposition des rdsidus" La stabilisation de la matiBre humique d€iv6e des r6sidus d6pend plus du caractire "r€calcitrant" des produits microbiens et de leurs interactions avec les colloides min6raux du sol que de la nature des r6sidus originaux. (Jenkinson 1965 (Jenkinson , 1971 (Jenkinson , 1977a Biederbeck1966; Fuhr and Sauerbeck 1968; Oberlander and Roth 1968; Smith and Douglas 1971; Sauerbeck et al. 1972; Oberlander 1973; Shields and Paul 1973; Sauerbeck and Gonzalez 1977: Jenkinson and Ayanaba 1977; Amato and Ladd 1980; Ladd et al. 1981 Ladd et al. , 1983 Ladd et al. , 1985 Amato et al. 1984; Christensen 1986 ).
The decomposition process can be described in two parts: the initial rapid mineralization of added substrates and derived microbial cells accounting for 60-80% of the added C (Jenkinson 1965 (Jenkinson ,1977b Scott et al. 1983) , followed by the slower mineralization of stabilized microbial products and undecomposed material (Oberlander and Roth 1968; Amato and Ladd 1980 (Reber and Schara l97l; Parr and Papendick 1978) .
Hemicellulose and cellulose decompose more slowly, followed by lignin and other phenolic compounds. Herman et al. (1977) Shields and Paul 1973; Sauerbeck 1976; Jenkinson L977b) . However, lignin, the most resistant of the major plant constituents, decomposes slowly in soil (Jenkinson and Tinsley 1959) and <20% would have mineralized during this period (Ston et al. 1983 ).
Part of the residual decomposition products, autolyzed microbial cells and the extracellular metabolites of microorganisms, may undergo oxidation reactions resulting in the formation of humic substances (Sorensen 1967; Wang et al. 1983) . At all stages of degradation prior to ring cleavage, lignin fractions and other aromatic compounds are subject to polymerization reactions with resistant humic constituents (Kassim etal.19821, Martin etal.1982; Stott et al. 1983 f Great group of the welldrained member from each soil association. f Estimated from data in Chapman and Brown (1966) . In preparation for C and N analyses, the soil was freeze-dried and ground to finer than 100 mesh.
The aboveground crop was harvested near maturity in mid-August. Plant samples were oven-dried (60"C), threshed For measurement of ')N atom % abundance, the titrated samples were concentrated to < I mL in an oven at 6O'C. The samples were then transferred to a vial (15 mm x 85 mm pyrex culture tubes), using a disposable Pasteur pipette, and oven-dried (60"C). The dried NH4+ -N salt was converted to N2 using a modification of the conversion system described by Porter and O'Deen (1977) . The sample vial was attached to a high vacuum manifold unit and evacuated. Lithium hypobromite (LiOBr) was added to oxidize the NHo+ to N2 (Ross and Martin 1970 
RESULTS

Ten-year Study
MTNERALTzATToN oF LABELLED C. I-abelled C added as wheat straw was rapidly mineralized in both soils (Fig. 1) (Ladd et al. 1985) . The model is unsatisfactory because it does not take into account: (1) the formation and decay of the microbial biomass (Clark and Paul 1970) , (2) the production of stable organic matter (Campbell et al. 1971) , (3) walls, in the humin fraction of soil organic matter. In this study, the C remaining after 7 yr in the field following a glucose amendment was more stable than C derived from wheat straw, veri[ring van Veen and Paul's (1981) suggestion that some of the straw components such as lignin are degraded faster than microbial products which would include melanic products (Martin et al. 1982 ).
Fine clays have been found to exert a stabilizing effect on microbial degradation of proteinaceous materials and polysaccharides (Sorenqen 1975 (Sorenqen , 1981 For personal use only.
